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ABSTRACT: 

The invention concerns a securing element for osteosynthesis, preferably 
for anchoring a bone implant. The securing element comprises a receiving 
member which can be inserted into a bore and an expanding member. The 
receiving member can be radially expanded by a wedge effect by driving in 
the expanding member in a longitudinal bore provided in the receiving 
member or an opening comprising a peripheral wall. The receiving member 
(1) which is divided in the longitudinal direction comprises at least two 
partial elements (2, 3) which are separate or movably cormected to each 
other. When the expanding member is driven in, the partial elements (2, 3) 
are uniformly expanded substantially over their entire lengths. 

CLAIMS: Show all claims 

*** Note: Data on abstracts and claims is shown in the official language in 
which it was submitted. 
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Description 

The invention relates to a fixing element of the type 
described in the preamble of Claim 1. 

S5r5J.-.';409 3S4 discloses a connecting element for 
osteosynthesis which is designed as an expandable, 
elastically deformabie .sleeve. The sleeve has a diameter 
which reduces from an end side and is provided with a slot 
extending in the longitudinal direction. The expansion of 
the Sleeve is effected by a pin which is designed so as to 
be axially ayrtimetrical and preferably tapers in conical 
fashion in the direction of insertion and whose outer 
diameter is greater than the smallest outer diatneter of the 
sleeve and smaller than the greatest outer diameter thereof. 
At the periphery of the sleeve different kinds of toothing 
elements are provided consisting for example of sawtooth - 
shaped barbs, helical or concentric projections, 

Upon the driving-in of the pin, the outer wall of the 
sleeve, inserted into a corresponding bore in the bone 
fragments to be connected, is pressed against the 
surrounding bone material and wedged accordingly. 

A disadvantage of the known implant for the osteosynthetic 
connection of reset bone fragments consists, in particular, 
in .that - independently of the quality of its stabilising 
effect - primarily the attainable stability of the 
connection is unpredictable and highly variable in the 
longitudinal direction. 

Furthermore, upon the fixing of this element torsion 
stresses arise which are unpredictable in terms of t.^eir 
effects and which reduce the stability of the connection. 
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Commanclijg trom the shortcomings o£ the' prior art, che 
object of the invention is to provide a fixing elctneuc ot 
Che type referred to in the introduction vith which an 
improviEd osneosynthetic stahilication. approximating the 
fixing iiroperties of a metalLic fi.^ing eLemenC; ic 
at tainahic . 

This oh^ecc is fulfilled by the characterising features of 
Claim 1, 

The invention includes the rftnogn: tion that, in the cace of 
an osteoaynthetic fixing: element insertahle in an 
dccommcdaclng opening (bora or ocher longitudinal channel) , 
as uniform as poseible an introduction of force should take 
place for the attainment of a stable connection to the bone. 
This relates both to the fixing of bone fragr^ents and to the 
fixing of ligareants to the bone. The correj?ponding also 
applies to the fixingr of platec . In order hsre to replace 
the con\5enuionally used screw, ar. element is required which, 
eolely by virtue of its expansion, facilitates the 
introduction of force over the entire bene area vhich is 
passed through, withouc the stability of said element being 
subjected to excees stress. Thftrefcre fcr examp^fi insertiiLon 
under toirsioa ctrecc, as in the Ccis© o:S convent ioncl metR2 
screwB, is not to be employed. 


rn contrast to the known conical expanding element, it is 
provided thac the relative expansion takes place over the 
entire length of the outer surface, which latter is in . 
engAgemant with th« bong material, and by as constant as 
poooiblc a lonaritudinal amount sufficient co establieh a 
reliable incerlocKing connection of the outer profiling, 
the cross -sectional enlargement relates to t±iat part of the 
individual sub-elements which is in the leading position 
during the insertion of the Bxpanding body and thus forms 
the movftmAnt front. KRrft double triple or also multiple 
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rtubdivisionTin the longitudinal direction is posFible. Due 
CO Che face chat the sub-elements are freely displaceaiUr 
relative to one another in the rc^dial and tangential 
directions, in order to be inserted into a bore they are 
brought into a compressed position in which the wall of the 
bore has not 3'et been reached. Instead of bores of circular 
cross- section, longitudinal channels, which have other cross- 
seccipnal shapes and/or which are... tapered in the direction ' 
of insertion are also suitahle . 

Upon the expansion of the sub-eleraents {driven through the 
expanding body which latter bears, as far possible, against 
the entire length of the inner opening and has uniform, 
ascending wedge-shaped surfaces), the said sub-elements 
execute a movement in the radial direction, where a vertical 
line, which contacts the wall substantially over the entire 
length, leads in the expansion movement and penetrates into 
the wall by the full travel distance and over the full 
length. In the case of two sub-elements, these are two 
oppositely disposed outer zones, whereas in the case of 
three siib-elements a stinacture is formed which resembles the 
jaws of a drill chuck. Here, however, in contrast to the 
latter, it is not a question of an engaging action relative 
CO an inner, cylindrical drill but an engagement into the - 
outer wall- 

Thus in a preferred embodiment the outer curvature of the 
sub-elements is to be selected such that ic corresponds to 
the expanded cross-section. Since in this case the lateral 
lines of the Sub- elements initially form a tangent with the 
bore, it can be favourable to cause the corresponding zone 
to reduce slightly in cross-section to enable as large as 
possible a fixing element to be introduced into a given 
bore-hole and to make the relative expansion movement as 
large as possible. 


In the case of pofygonal subdivision, the expanding body is 
to be of a correspondingly polygonal format: ion, and a 
correeponding. similar sliding surface, is to be provided for 
each outer sub-element. 


When the fixing element according to the invention is used 
for the fixing of ligaments or the like in the bore-hole, 
Che... peripheral cro£s- section thereof preferably comprises a 

recess for the clamping insertion of the 
cor'responding element. 

A peripheral, flange-like collar serves for the fixing of 
plates and. the like. 

A particular advantage of the invention consists in that the 
expansion takes place substantially uniformly over the 
entirts length 50 that no torsional or rotating mcvements can 
arise which could result in non-uniform fixing with the risk 
of local excess stress. 


In is also particularly favourable for the depth of che 
outer profiling to correspond to che attainable travel so 
than a compression zcne within the structure is available co 
the displaced bone material- 

In accordance with a preferred embodimeat, the fixing 
element for osteosynthesis consists of a substantially rod- 
shaped accommodating body, compriaing two sub-elements which 
define a cavity, and of an expanding body.' The 
accommodating body, positioned in a bone bore -hole for the 
connection of bone fragments, changes its spatial 
configuration when the expanding body enters the cavity, 
which latter ia surrounded by the sub-elements and extends 
over the entire length of the accommodating body. The sub- 
elements of the accoTTcnodating body are not permanently 
connected to one another buu are retained by guide element c 
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in a j-clative position to one another euch that upon the 

insertion .of the expanding body into the cavity, „.a uniform 

change occurs in the spacing between the respective sub- / 

element and the longitudinal axis of the accommodating body 

in a direction, in each case, at right angles to this axis. 

In this way - as previously explained - advantageously it is 
obtained that the aub- elements are not subjected to 
deformation as a result of the expansion process and a 
substantially uniform surface pressure is generated between 
the outer wall of the fixing element and the bone material 
over the entire length of the fixing element - 

The guide elements are designed as a slide-guide comprising 
a tongue and a recess which receives che tongue, where the 
guide elements are in each case disposed on the mutually 
facing sides of the sub-elements and in active engagement 
when the fixing element is inserted into a bone bore-hole. 

The cavity present between clie sub-elements of che 
accoiTtmodating body has a quadrilateral, for example 
rectangular, cross -section which, in accordance with an 
advantageous further development of the invention/ enlarges 
in wedge- like formation on one side in an end scne in the - 
direction of the cavity opening. This substantially 
facilitates the driving- in of an expanding body, having the 
form of a rod-shaped parallelepiped, during the surgical 
intervention. The parallelepiped -shaped cross-section is 
adapced to the /rectangular cross-sectional profile of the 
cavity in the accommodating body, where however the lateral 
or vertical dimension has a greater value compared to the 
cross-sectional profile of the cavity in order to obtain the 
desired expansion effect. Furthermore, for the insertion of 
tlis; expanding body into the enlarging opening of the 
aucommodacing body it is favourable to taper che expanding 
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body by the provision of a wedge-shaped chanifcr ac" che end 
which is be inserted. 

The quadrilateral cross -section of: che cavity and of ci^e 
expanding body, in cooperation with the slide -guide, ensure 
that, upon the driving -in of the expanding body, a movement 
of the sub-elements of the accomraodating body- occurs where 
the said sub-elemencs retain their .'.parallelism and their 
mirror- symmetrical position relative- to the axis of the 
cavity. This facilitates a uniform -movement of che sub- 
elements at right angles to this longitudinal axis and in 
opposition to one another and brings about a substantially 
uniform surface pressure between the outer wall of the 
fixing element and the surrounding bone material over the 
entire length of the fixing element. 

In accordance with another embodiment of the invention, that 
end of Che expanding body which lies opposite the wedge- 
shaped end portion comprises a profiled wall whicb forms an 
enlarged contact surface for the temporary interlocJcing- and 
frictional fixing of a surgical tool provided for easy 
handling of the expanding body. Profile sections of 
triangular cross-section extending transversely to the ' 
longitudinal axis of che e^^anding body are particularly . - 
suitable for this purpose. Fox the handling of the 
expanding body it is equally important for the accommodating 
body to possess a shorter length than the expanding body. 
This ensures that the profiled end of the expanding body is 
still able, to be handled when the^rexpanding body has already 
completely penecrated che accommodating body. 

In accordance with another favourable further development of 
the invention, the sub- elements of the accommodating body 
have the form of longitudinal -section-halves of a hcllow 
cylinder in each case comprising a recesc which, upon the 
aKsembly of the acccmmodacing body, define a substantially 
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rectaxigular cavity. On the" i;ide on which the expanding body 
ie introduced, the sub-elemencs in each cas6 bear a flange- 
like collar which facilitates an accurate and secure 
positioning of the accommodating body in the bore-hole 
provided in the bone parts to be connected, in a simple 
manner, the collar liJcewise prevents the accoiiunodating body 
from not being pressed into the bore when the • expanding body 
is being driven in-. 

The interlocking fixing of the sub-elements of the 
accotnmodating body in the bone material is achieved in a 
favourable manner by a profiled surface of its outer wall. 
For this purpose grooves are provided which are arranged in 
Che form of a half-ring and which have a triangular cross- 
section. The number and/or shape of the grooves is selected 
such that a longitudinal section through the sub-elements 
has a sawtooth- shaped boundary line. 

In accordance with another further development of the 
invention, the sub-elements have a different cross-sectional 
profile. Here in the case of one sub-eletuent the periphery 
thereof is provided with a flattened area extending over the 
entire length. Advantageously, whan an accommodating body 
is inserted into the bone bore- hole this results in an 
additional free space betvfeen the respective walls, in which 
free space a further element co be perrnanently attached to 
the bone can be positioned. This feature of the invention 
provides, for example, favourable osteosynthetic conditions 
for a .kjiee. joint operation where, for the fixing of the 
cruciate ligament, a bene portion with grown-oa tendnn is 
inserted in such a free space and can be fixed by the 
expansion of the accommodating body. 

Both the accommodating body and the expanding body consi:?t 
of a material which, with accepcable biological 
compacibility , is subject to resorbing decomposition and ic 
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produced by injeccion moulding, A polyiacFide, 
polyglycolide or clockwise- or anticlockwise- rotatory 
copolymer of chese substances is preferably provided as 
material. 

Advantageous further developments of the invention are 
characterised In the sub-claims and will be explained in 
detail in the following together with the description of the 
preferred embodiment of the* invention making reference to 
the Figures wherein: 

Figure I is a front view of the preferred embodiment of the 
invention in the unexpanded stated- 
Figure la is a lateral view from the right corresponding to 
the illustration in Pigujre 1? 

Figure 2 is a front view of the preferred embodiment of the 
invention following the driving -in of an expanding bodv (not 
shown) ; 

Figure 2a is a lateral view from ths right corresponding to 
the iliuscration in Figure 2/ 

Figure 3 is a lateral view of a favourable embodiment of an 
expanding body and 

Figure 4 is a plan view of a bone area with an inserted 
fixing element: in a schematic illustracion. , - 

The accommodating body 1, illustrated in a front view and 
side view in Figures l and la respectively, ie composed of 
two rod- shaped sub-elements 2 and 3 of different formation 
comprising an equal -sized/v.^axially extending, rectangular 
recess (compare inems 9.2 and 9.3 in Figures 2 and 2a) . The 
sub-elements 2, 3 are not permanently connected to one 
another. They are retained in the illustrated position by 
guide elements (compare items 4 and 5 in Figures 2 and 2a) 
and form a hoilow-cylindrical body which is flattened on one 
Gide. The receeses in the sub-elements 2, 3 define a cavity 
9 of rectangular cross-section which extends over the entire 
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length of the accommodating body i . One end zone or the 
cavity 9 is provided wLth a wedge-shaped enlargement: ii in 
the direction of the cavity opening. This substantially 
sintplifiee the driving- in of an expanding body in the form 
of an oblong parallelepiped (not shown, compare item 20 in 
Figure 3} during the surgical intervention. 

As a r'e'sult of the onfc-sided flattening 3,1. at the periphery 
of the BUb-alement 2, advantageously a free space is 
provided between the accotnrnodating body l inserted into a 
bone bore-hole and the wall of said bore-hole, into which 
free space an additional element, to be osteosynthetically 
connected i can be introduced prior to the driving- in of the 
expanding body- This shape of the fixing element thus 
provides favourable conditions for knee joint operations in 
which a cruciate- ligament attachment is provided, 

Sach of the sub-elemencs 2, 3 bears a flange-like collar 
1, in each case at the sane end. This collar ensures that 
an accommodating body l. introduced into a bone bore-hole 
during an osteosynthetic intervention, remains in the 
desired position when the expanding body is inserted into 
the cavicy 9 along the axis 10. 

When an acconnuodating body 1 has been inserted into a bone 
bore -hole, che profiling pro\-ided at the periphery of the 
sub-elements 2. 3 results in the fixing of said 
accommodating body and a favourable introduction of force 
intp the bone when the expanding body is driyen into the 
cavity 9. The profiling is formed by similar; triangular- 
shaped grooves 8 which extend around the sub-elements in 
each case in the form of a half -ring and converge in 
peripheral edges 12 . 

TMe accommodating body 1 showa in Figures 2 and 2a is 
enlarged in its spatial configuration by an expanding body 
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(not Shown) driven into the cavity 9. Here the sub -elements 
2. 3 have been displaced in opposite direccions..and in each 
case by the same amount in a direction^ at right angles to 
the cavity axis 10. This movement is brought about by tne 
slide-guide, which latter comprises a tongue 5 and a 
rectangular recess 4, and by the rectangular shape of the 
recesses 9,2, 9.3 defining the channel B and of the rod- 
shaped expanding body, and ensures a uniform pressure by the 
profiled wall of the sub-elements 2, 3 against the bone 
material over the entire length of the fixing element. 

The expanding body 20, illustrated in Figure 3, of the 
fixing element consists, like the sub-elements of the 
accommodating body, of a material which is subject to 
resorbing deGompositlon in the human body. The rod-shaped 
expanding body has a rectangular cross -sectional profile and 
at one of its ends 21 forms a wedge-shaped chamfer 21.1 
which substantially simplifies the insertion of the 
expanding body into an accommodating body positioned in the 
bone material. At the other and 27 profiling 22,1 is 
provided to enable a more secure positioning of a tool for 
the handling of the expanding body during an osteosynthetic 
intervention. The profiling consists of ribs of triangular 
cross- section which extend transversely to the longitudinal 
axis of the expanding body* 

The hone area 23 illustrated in Figure 4 comprises a bore- 
hole 23,1 inco which the accommodating body, comprising the 
sub-elements .2. .and 3, is inserted. Due to the flattening at 
the periphery of sub-element 3, a free space remains between 
the wail of the bore-hole and tlie accommodating body. This 
free space can be utilized for the insertion of elements 24, 
2 5 to be attached during an osteosynthetic intervention. 
Thus for example in the case of a knee joint operation with 
cruciate -ligament replacement, the free space provides 
favourable conditions for the positioning of a bone portion 
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2A with tendon 25 attached thereto. Following the driving- 
in of Che expanding body_Xaot: shown) , bone portion 24 and 
tendon 25 elementn of the sub-element 3 are pressed against 
Che wall of the bone in a fixing manner. 

The invention is not limited to the preferred exemplary 
embodiraenc described in the foregoing. Rather, a number of 
variants are conceivable which .also apply the described 
invention in basically different types of etnboditnencs . 
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(57) L 'invention concerne un element de fixation s'utilisant en 
osteosyntheses de preference pour ancrer un implant osseux, 
qui comprend un corps de reception inserable dans un alesage 
et un corps ecarteur. Le corps de reception peut etre expanse 
dans le sens radial par effet de clave tte, par enfoncement du 
corps ecarteur dans un alesage oblong prevu dans ledit corps de 
reception ou dans une autre ouverture comportant une paroi 
peripherique. Le corps de reception (1) divise dans le sens 
longitudinal comprend au moins deux dements partiels (2, 3) 
separes ou assembles mobiles, qui sont expanses uniformement 
sensiblement sur toute leur longueur par enfoncement du corps 
ecarteur. 


(57) The invention concerns a securing element for 
osteosynthesis, preferably for anchoring a bone implant. The 
securing element comprises a receiving member which can be 
inserted into a bore and an expanding member. The receiving 
member can be radially expanded by a wedge effect by driving 
in the expanding member in a longitudinal bore provided in the 
receiving member or an opening comprising a peripheral wall. 
The receiving member (1) which is divided in the longitudinal 
direction comprises at least two partial elements (2, 3) which 
are separate or movably connected to each other. When the 
expanding member is driven in, the partial elements (2, 3) are 
uniformly expanded substantially over their entire lengths. 
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1. A fixing element for osteoeyntheeis, preferably for the 
fixing of a bone implant, comprising an accotnraodating body 
which can be introduced into a bore -hole and an expanding 
body, where, as a result of the driving- in of the expanding 
body into. a longitudinally directed bore-hole provided in 
the accoinmodaElng body or another opening having a ' 
continuous wall, the accononodating body is radially* 
expandable by ai wedge effect, characterised in that the 
accoTTimodating body (1), sub-divided in che longitudinal 
direction, consists of at lease two sub-elements {2, 3) 
which are separate from one another or are connected to one 
another so as to be moveable in such manner thac as a result 
of the driving- in of the expanding body, they are uniformly 
expandable, substantially over their entire length, as a 
result of the mutual wedge effect of accommodating body and 
expanding body^ 

2. A fixing element, according to Claim 1, characterised in 
that the outer dimensions of the accommodating body in the 
unexpended etate do not exceed tiie cross-sectional 
dimensions of a bore -hole or another opening whose cross - 
sectional dimensions are exceeded in the radial direction by . 
a given length over an area extending substantially over the 
entire length of each sub-element , in the expanded state of 
the accommodating body. 

3. A . f djcing-n-jelement according to Claim l, char^ctej^-ised in 
that different expanding bodies of different thicJcnesfiee are 
provided . 

4. A fixing element according to Claim i, characterised in 
that the sub-elements (2, 3) complement one another to form 
a body having a substantially cylindrical outer wall of 
uniform cross-section which alternates with a substantially 
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fiylindrlcal Dore-hole, or that tbe iriner cavity (9J of the 
cylinder has a..&ubstantially polygonal cross-sect ion,. ..where 
a polygonal surface i.B directed substantially at right 
angles to the expansion direction of the adjacent pub- 
element , 

s, A fixing element" according to Claim 4, characterised in 
that in the outer peripheral area, at least over a part of;:_ 
their longitudinal extent, the suh-elements (2, 3) coinpriee- ; 
profiling (8, 12)" of structuring which sxtendfl cuhctsmtially 
transversely to the direction of insertion of the fixing 
elemenc into the bone and consists in particular of grooves 
<6) of triangular cross -section which enjage around the sub- 
elements suhstantially in the form of a tiaif-ring. 

6. A fixing element according to Claim l, characterised in 
that at le^act Cvo of thd cub -a laments (2, 3] have different 
cross -eectional &hepe& in the shafc area. 

7. A fixing element according to Claim 6, characterised in 
chat at least one sxjb-elenienc (3) comprises an outer 
flattening (3.1) of its outer curvature extending over at 
least a part of, and pr*?Perably the whole of, the length of 
the Bhaf c , 

8. A fixing element according to Claim 1, characterised in - 
that at least one of the sub-elements (2, 3) is provided 
with a flange- like collar (6, 7). 

9. A fixing element accordiag to Claim a, characterised in 
that the engaging elemeut has the form of a tangennially 
excending tongue {5) provided on one of the sob- elements or 
a corresponding engaging element designed for engagement 
into a recess (4) provided in the other eub-element for the 
guiding accommodation of thft congu*^. 


DI l^.Mftl. 13^ UONtPfl 0«ISTIflNSEN BLN +49 30 0^064 ftN:61323ffl44Q SEITE:W 


14 

10. A fixing element according lo Claim i, eiI5Y&ccerised in 
thar thei cavicy (9) enlara^s sligntly in Hedge- shaped 
formacioa Gowards chat and of the Bub-element (2, 3) which 
bears the collar (6,7). 

11. A fixing elemant according to Claim i, charactcriced in 
r.hat that and {21> of the rod 20) which has a smaller cross- 
section comprises a subscantlaliy wedge- Shaped chamfer 
(21.2} ancfov the length of therdd exceeds the length of 
the sub -elements (2, 3) . 

12. A fijcing element according to Claim 11, charactariejed 
in that that ©nd (22) of the rod which la at the rear upon 
insertion comprises profiling to improve Che engagement of a 
tool. 

13. A fixing element according to Claim 12, characterised 
In that the profiling is provided on two sidd eurfacee 
arranged apposito ons another and compriaeo profile elements 
(22. IJ, ext«ding transversely to the longicudlnal sucis Of 
the rod (20), of preferaisly triangular cross -section, 

14. A fixing element according to Claim 1, characterised in 
chac polylactxder polyglycolide or a clockwise- or 
anticlockvise-rotiatoiy copolymer of theo© suhatancea is 
provided aa reoorbable material . 


